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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a board material 
exhibiting characteristics which alumina originally has, 
e.g. high heat conductivity by making alumina content 
high and capable of simultaneously baking metal oxides 
with a wiring metal having low resistance and having low 
temperature sintering property. 

SOLUTION: This oxide ceramic material consists 



essentially of aluminum oxide and further contains two 
or more kinds of metal oxides capable of forming a fixed 
ratio compound having £ =700°C and ^1,060°C liquid 
phase producing temperature. The two or more kinds of 
metal oxides capable of forming the low fixed ratio 
compound include a combination of manganese oxide 
and vanadium oxide, vanadium oxide and magnesium 
oxide or manganese oxide and bismuth oxide. The 
content of the aluminum oxide is preferably «70 wt.%. 
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0.9 


1.0 


0.0 


Sr 0.5 


960 


14 


0. 001 




19 


89.5 


2.7 


5.4 


0.9 


0.0 


1.0 


Sr 0.5 


960 


14 


0. 002 




20 


89.5 


0.0 


6.3 


1. 1 


1.3 


1.3 


Sr 0.5 








it 


21 


89.5 


4.6 


0.0 


1.4 


2.0 


2.0 


Sr 0.5 


1040 


14 


0. 023 


$ 


22 


89.5 


2.6 


5.2 


0.0 


1.1 


1.1 


Sr 0.5 


960 


14 


0. 033 


% 


23 


79.0 


4.8 


9.6 


1.6 


2.0 


2.0 


Sr 1.0 


900 


9 


0. 051 


m 


24 


68.5 


7.2 


14.4 


2.4 


3.0 


3.0 


Sr 1.5 


900 


4 


0. 345 


it 



[0 0 4 3] g3^e>l^fti5C. Mn, V, Ti 

cseicBi, cum *sw*ate«inrrs;ii 
&x}&®xw&ttjnmt.ts.-Dtz.. ca. s 

[0044] <mmm4>mmM3tmmc>jj&-e. t 

;P5±^*9 011%, ZrOmvfitftV-Sm&l 011% 



ST, 9 2 Ot^^g^B^jfeSLfc. »Snfc« 

£^4 fCjSUfc. 

[0 0 4 5] 
[314] 



1-157921 











(w t%) 






mm 






No 


Mn 3 0 4 


V 2 0 


5 TiO, 


Bi*0. 

2 3 


CuO 


SrO 


(%) 


W/m-K 


atlMHz 




1 


10 


50 


5 


1 R 
ID 


1 5 




93 


12 


0. 080 


it 


2 


15 


50 


5 


15 


10 
i\j 


5 


96 


15 


0.010 


n 


3 


40 


40 


5 


5 


5 


5 


96 


14 


0.011 


m 


4 


50 


30 


5 






5 


92 


12 


0. 075 


it 


5 


40 


10 


5 






5 


89 


9 


0. 106 


it 


6 


30 


20 


5 


Oft 




5 


93 


12 


0. 047 


n 


7 


16 


70 


2 


0 


c 
Q 


2 


92 


11 


0. 035 




8 


8 


80 


1 


c 
O 


c 
0 


L 


86 


8 


0. 244 


it 


9 


25 


45 


0 




1 A 
1U 


5 


91 


12 


0. 082 


it 


10 


25 


45 


1 


14 


in 


5 


94 


13 


0.018 


n 


11 


25 


45 


10 




0 


5 


97 


14 


0.008 




12 


25 


40 


15 


1U 


c 
o 


5 


90 


11 


0. 073 


it 


13 


30 


55 


10 


n 
U 


A 


5 


90 


11 


0. 068 


it 


14 


30 


55 


5 


5 


0 


5 


93 


12 


0. 024 




15 


20 


30 


5 


4U 


u 


5 


92 


12 


0. 033 




16 


15 


30 


5 


45 


o 


5 


89 


10 


0.132 


it 


17 


30 


55 


5 


3 


2 


5 


93 


12 


0. 029 


m 


18 


20 


30 


5 


30 


10 


5 


97 


15 


0.004 




19 


15 


30 


5 


30 


15 


5 


91 


12 


0.056 


it 


20 


15 


30 


5 


0 


45 


5 


90 


11 


0.061 


it 


21 


25 


45 


5 


15 


10 


0 


97 


17 


0. 463 


it 


22 


25 


45 


5 


15 


9 


1 


99 


18 


0. 001 


m 


23 


25 


45 


5 


10 


5 


10 


98 


18 


0. 002 


m 


24 


20 


40 


5 


10 


5 


15 


91 


12 


0- 145 


it 



CO 0 4 6] ^4jJ>S>0Ji=>#>;&J:5{c, Mn, V, T 

i. Bi, cu, s r*£sain*-r. mm. mfcmm. 

mm%sx±4 osb%£tf, wtfcrw-wj±&2 ott 
%«±7oii%etT. 8ftf^>iinii%Ki5i 

±4 0Ii%RT> R8^hD>fW©l^ f!{fcX 

ho>f^ftni%R±i ofis%erF©*§£- 

[0 0 4 7] X Yuy^K^fs)V^^> 

■ A. MU«7A, $5tHJ'fte 1 Offl^*l;^xTI^ 

ikVo®M-x: l mm%U± l 0 li%KT^i^l;, « 

[0 0 4 8] £/t> *&Wm\Z. 7)lS.i-<DmZ7 0~ 
9 8S*SSK:«AT. |31«©*»*ff-3ife. ^©iSSm. 

4 0ii%KT. Hfrffc/'«-S?£A**2 0ii%K±7 0 

«fttfXVXt«{fcj|i©^W-**t5a*xa±4 on 

U 9Aa>&tHbP. HkiilT-lll%y±l Oil 

[0 0 4 9] <*Jt«5>3tSJSm iH«©38f8rT» A 
liOj^9 01i«. Mn,O t #3if%, V 2 O s ^5 



TAW >y£UTT*U;MM8ffl&l 5fiS%t, J£#J£: 

TJ?*-*$2 0 0 um<Dis— hVUZf&BLfc. J*«©fc 
(£>. A 1 2 0 3 £9 9fi»%, MgO* lS»%^trH»* 

[0 0 5 0] ^fC^ft^-X hOIRfttLT, ffiSfctt 

xts-e-tHenfeiSLfc. 

[0051] mz. if*j—>z/—h<z)mfemffi\z<t>o. 

1 5mm©k*T?L*A>^>^lcJ;D^?Lb 1 i5.gtfe& 
h©t'7?LlCk*7ffl^#:^-X h-*^*Lfc 

[0 0 5 2] ©&«*<«©*§£, »&ftfc*«# 

*m«WPrto*«f 6 o o'CTi&/'W>y8l8bfc«, 
$e.(cm^©ia*(cTjft^Lfe„ 
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¥fffl¥-l 1-157921 



*TCT7 0 0tTK/H>yjBIb. SSCBrfcOfi iZ^Vtz. 
«CT. 2 0 p pm^^tJ^t^XllittTM [0 0 5 3] 





&fc*aj*(w t%) 










No 


AT 0 






cc> 






1 


99% 


MgO 


Ag 


900 


&%■ 


m 


2 




MgU 


Ag 


1000 


K*S 


m 


3 


99% 


MgO 


Aa 


1100 




M 


4 


99% 


MgO 


Ah 


1300 






5 


99% 


MgO 


Air 


1500 






5 


•99% 


MgO 


Ac 


1600 


KH 




7 


99% 


MgO 


Cu 


900 






a 

o 


99% 


MgO 


Cu 


1000 






Q 


99% 


MgO 


Cu 


1100 


WW 




10 


99% 


MgO 


Cu 


1300 


K<8 


<& 




DO Oil 


MgU 


Cu 


low 


Wl Wit 




12 


99% 


MgO 


Cu 


1600 




a» 


13 


90% 


Mn 3 0 4 ,V 2 O fl .Ti0 2 


Ag 


900 




A# 


14 


90% 


Mn 3 0 4> V 2 0 3 ,Ti0 2 


Ag 


1000 


Ktt 


&& 


16 


90% 


Mn 3 0 4 ,Y 2 0 6 ,Ti0 2 


! Ag 


1100 


KM 


&» 


16 


90% 


Mn 3 0 4 , Y 2 O fl( Ti0 2 


Ag 


1300 


K* 


mm 


17 


90% 


Mn 3 0 4 ,V 2 0 B> Ti0 2 


Ag 


1500 


K« 


mm 


18 


90% 


Mn 3 0 4 ,Y 2 0 6 ,Ti0 2 


Ag 


1600 


KM 


mm 


19 


90% 


Mn 3 0 4 ,Y 2 0 5 ,Ti0 2 


Cu 


900 






20 


90% 


Mn 3 0 4 ,Y 2 0 5> Ti0 2 


Cu 


1000 




&.& 


21 


90% 


Mn 3 0 4 ,Y 2 0 5 ,Ti0 2 


Cu 


1100 




&» 


22 


90% 


Mn 3 0 4i V 2 0,,Ti0 2 


Cu 


1300 


KM 


mm 


23 


90% 


Mn 3 0 At V 2 0 5l Ti0 2 


Cu 


1500 


K*S 


mm 


24 


90% 


Mn 3 0 4t V 2 0 5 , Ti0 2 


Cu 


1600 


KU 


mm 



[0 0 5 4] *6 £t>9i5£>&.t:5lc. 

T. AgSIftiUcl^tt9 4 CCSflCKT, C u £ 
iS#<hLfcJ§£ttl 0 6 0tg«KTT?ftriSt4^S*« 

at^kBltlT&5fc», 1 0 6 O'C^TWjgSJSetfiKS 

T©»aE#»s-rsa« < 1 5 0 ot«±) -e^-r^ 

[0 0 5 5] 
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